BB pairs produced in e + e − annihilations at √ s = 10.58 GeV. This data sample was recorded with the BABAR detector at the PEP-II storage ring at SLAC. We find B B 0 → Λ About 7% of all B mesons decay into final states with baryons [1] . Measurements of the branching fractions for baryonic B decays and studies of the decay dynamics, e.g., the fraction of resonant subchannels or the possible enhancement in the production rate at the baryonantibaryon threshold seen in some reactions [2, 3] , can provide detailed information that can be used to test phenomenological models [4] [5] [6] . Studying baryonic B decays can also allow a better understanding of the mechanism of these decays and, more generally, of the baryon production process.
In this paper we present a measurement of the branching fraction for the decay B 0 → Λ [10] of data collected at a center-of-mass energy equivalent to the Υ (4S) mass, √ s = 10.58 GeV, with the BABAR detector at the PEP-II asymmetric-energy e + e − collider at SLAC, corresponding to 471 × 10 6 BB pairs. Trajectories of charged particles are measured with a five-layer double-sided silicon vertex tracker and a 40-layer drift chamber, operating in the 1.5 T magnetic field of a superconducting solenoid. Ionization energy loss measurements in the tracking chambers and information from an internally reflecting ring-imaging detector provide charged-particle identification [11] . The BABAR detector is described in detail elsewhere [12, 13] . Monte Carlo (MC) simulations of events are used to study background processes and to determine signal efficiencies. The simulations are based on the EvtGen − , and K + candidates and fit the decay tree to a common vertex constraining the Λ + c candidate to its nominal mass. We require the χ 2 probability of the fit to exceed 0.001.
We determine the number of signal candidates with a two-dimensional unbinned extended maximum likelihood fit to the B meson candidate invariant mass, m B , and the energy-substituted mass, m ES , defined as
where the B momentum vector, p B , and the fourmomentum vector of the e + e − system, (E 0 , p 0 ), are measured in the laboratory frame. For correctly reconstructed B decays, m B and m ES are centered at the nominal B mass. No significant correlation is found between m B and m ES in simulated signal ( Fig. 1 ) and background events. For signal events, the shape of the m ES distributions is described by the sum f 2G of two Gaussian functions, as is the m B distribution. The means, widths, and relative weights in the four Gaussians are determined using simulated events, and are fixed in the final fit. Background from other B meson decays and continuum events (e + e − → qq, q = u, , . s, ) is modeled using an ARGUS function [16] , f ARGUS , for m ES and a first-order polynomial, f poly , for m B .
To suppress combinatorial background, we require the Λ + c candidate mass to lie within 10 MeV/c 2 of the nominal mass, corresponding to a deviation from the nominal mass of no more than about 2 standard deviations of the expected Λ + c mass resolution. The fit function is defined as
where N sig and N bkg are the number of signal and background events, respectively, with S and B the corresponding probability density functions (PDFs). The extended likelihood function is:
where i denotes the ith candidate and N is the total number of events in the fit region. The fit region is defined by the intervals 5.2 GeV/c 2 < m B < 5.55 GeV/c 2 and 5.2 GeV/c 2 < m ES < 5.3 GeV/c 2 . Figure 2 shows the one-dimensional projections of the fit results onto the m ES and m B axes in comparison with the data. Clear signal peaks at the B meson mass are visible. We find N sig = 66 ± 12, where the uncertainty is statistical only. The statistical significance S of the signal is determined from the ratio of the likelihood values for the best-fit signal hypothesis, L sig , and the best fit with no signal included, We consider systematic uncertainties associated with the initial number of BB pairs, the tracking efficiency, the particle identification efficiency, the limited number of MC events, the description of the background, and the description of the signal (Table II) .
The uncertainty for the number of BB pairs is 0.6% [10] . We determine the systematic uncertainty for the charged-particle reconstruction to be 1.3%, and for the charged-particle identification (ID) to be 5.6%. The uncertainty for the charged-particle identification is evaluated by adding the uncertainty of the identification for each particle in quadrature. For the kaon the uncertainty is 5.6%, for the proton 0.7%, and for the pion 0.2%. The information on the detector-related uncertainties is described in Ref. [13] . The statistical uncertainty associated with the MC sample is 0.4%. The systematic uncertainties arising from the fit procedure are determined by changing the background description for m B from a first-order polynomial to a second-order polynomial, and by changing the fit ranges in m ES and m B while using a first-order polynomial for m B (7.0%). Changing the signal description for m B and m ES from a sum of two Gaussian functions with fixed shape parameters to a single Gaussian function whose parameters are determined in the maximum likelihood fit leads to an uncertainty of 3.1%. The total systematic uncertainty is 9.6%, obtained by adding all contributions in quadrature.
The 26% uncertainty of the Λ + c branching fraction is listed as a third uncertainty, separate from the statistical and systematic components. In order to be consistent with prior branching fraction measurements of baryonic B decays we use the current value for B(Λ
, and do not incorporate the recent measurement by Belle [17] .
Only additive systematic uncertainties, i.e., uncertainties influencing the signal and background yields differently, affect the significance of the signal. The significance of the B 0 → Λ + c pK − K + signal taking into account the additive systematic uncertainties is 5.0 standard deviations.
To determine the branching fraction, we use the following relation:
Here, N B = (471 ± 3) × 10 6 is the initial number of BB events [10] . We assume equal production of B 
, and N sigI , N sigII , and I , II are the numbers of signal events and the efficiencies in the two regions of the baryon-antibaryon invariant mass. We obtain:
Eliminating the uncertainty of the Λ + c branching fraction, the result is the final state with a dd pair. The expectation from hadronization models for these common processes is that the B 0 → Λ We perform a fit in intervals of m(Λ + c p) to determine the dependence of the number of signal events on the baryon-antibaryon invariant mass. The lower limit of the mass range is given by the kinematic threshold for Λ + c p production, while the upper limit corresponds to the threshold K − K + mass with the K − K + system at rest in the B 0 rest frame. The results are shown in Fig. 3(a) . The trend of the data is consistent with a small threshold enhancement, but the result is not statistically significant. The fit results for the intervals I and II in m Λ + c p and the detection efficiencies for these regions are shown in Table I .
We also perform fits in intervals of m(K − K + ). As can be seen in Fig. 3(b) , the data deviate from the phase space expectation near threshold, in the region of the φ meson resonance. The events, in region III, include contributions from B 0 → Λ 
, we obtain
In summary, we observe the baryonic decay B 0 → Λ + c pK − K + with a significance of 5.0 standard deviations including statistical and systematic uncertainties, and determine the branching fraction to be 2.5 ± 0.4 (stat) ± 0.2 (syst) ± 0.6 B(Λ We are grateful for the extraordinary contributions of our PEP-II colleagues in achieving the excellent luminosity and machine conditions that have made this work possible. The success of this project also relies critically on 
